Purpose: The aim of this study was to use high-resolution MicroComputed Tomography (mCT) and an iodinated contrast to evaluate the simultaneous phenotypic changes in the articular cartilage (AC), subchondral bone (SCB), and trabecular bone (TB) in a mouse model of osteoarthritis (OA). Imaging modalities often only provide high-resolution information about one type of tissue, thus limiting the radiologic evaluation of complex inter-tissue interactions involved in OA. This study uses bone morphometry in order to identify SCB osteosclerosis (OS), TB OS, and the mineralization of the AC. We hypothesize that the contrast agent presents a viable means of identifying the loss of articular cartilage using mCT. Further, we hypothesize that mCT can be used to detect significant osteosclerotic changes during OA, such as increases in bone density, hydroxyapatite (HA) density, cartilage mineralization, osteophyte formation, and trabecular thickness. Methods: 10-week (W) old male C57BL/6 mice underwent destabilization of the medial meniscus (DMM) or sham operation survival surgery to induce OA. 12W and 20W after surgery, mice were euthanized and carefully dissected to isolate the tibiae. Tibiae were fixed for 48 hours in 4% PFA, rinsed in PBS, and immersed for 24 hours in the Cysto Conray II (CC2, Covidien) contrast agent. Samples were then rinsed in PBS and mCT-scanned (SCANCO mCT40, 55 kVp, 145 mA, 8W, Voxel 6 mm). Bone morphometry (SCANCO software) was performed in three regions of interest: the AC, the SCB, and TB of the medial condyle (Fig. 1) . Bone volume, HA density, and trabecular thickness were used to describe the OS typical of end-stage OA. Coronal sectioning allowed for osteophyte identification. Results: Our data indicate OS was evident in all three regions of interest in DMM compared to SHAM samples (Fig. 2) . In the SCB, OS was evident at 12W in DMM compared to SHAM by means of bone volume per total volume (Fig. 2 ). An increase in HA per total volume and per unit bone volume was also observed in the SCB, indicating that this OS was dominated by mineralization. These differences became more pronounced 20W. The AC was effectively visualized using CC2, as seen in SHAM samples (Fig. 1b, 2c ), but was completely mineralized by 12W DMM. In the TB, there was an increase in trabecular thickness in the medial tibial plateau 20W after surgery. Further, osteophyte formation ( Fig. 2i ) was visible 20W after surgery.
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Conclusions:
These results suggest the feasibility of using mCT/CC2 to identify the loss and subsequent mineralization of articular cartilage as well as OS within the subchondral and trabecular bone. The increase of HA density in the subchondral bone in this model of OA indicates that this region not only undergoes OS, but also a change in composition. These results provide interesting insight the nature of the SCB, which is currently being reported as a critical structure in OA progression. 
BACH1 DEFICIENT MICE REDUCE SEVERITY OF AGE-RELATED OSTEOARTHRITIS
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z Tohoku Univ., Sendai, Japan; x The Scripps Res. Inst., La Jolla, CA, USA Purpose: Osteoarthritis (OA) is a highly prevalent disease that is known as a complex and multifaceted disease. It had been reported that various factors, such as aging, oxidative stress, pro-inflammatory cytokines, are involved in OA pathogenesis. Heme oxygenase-1 (HO-1) is the enzyme of heme catabolism that has a variety of physiological activities collectively referred to as cytoprotection, such as anti-oxidant and antiinflammatory effects, and plays an important role in maintenance of homeostasis. Previous studies elucidate that expression of HO-1 has beneficial effects on diseases such as Rheumatoid arthritis (RA), however the molecular mechanisms of HO-1 in OA development remain unclear. Bach1 is a transcriptional repressor of HO-1 gene (HMOX-1), thus Bach1-/-mice is upregulated HO-1 in various tissues. The objective of this study was to define the function of HO-1 in cartilage homeostasis involved in OA progression using Bach1-/-mice. Methods: To examine the pathological change of knee joints in Bach-1-/-mice, 22-month-old Bach-1-/-mice (n¼12, 24 knees) were utilized and same age of C57BL/6J wild-type mice (n¼8, 16 knees) were used as control. Knee joints were harvested and evaluated by Safranin O staining using a validated histological scoring system. Expression of HO-1 genes, cartilage related genes, apoptosis, and homeostasis in cartilage were analysed by real time PCR and immunohistochemistry. Results: Bach1-/-mice inhibited the development of an age-related OAlike pathology compared with the wild-type mice, while wild-type mice showed more severe proteoglycan loss, a roughened articular surface, and fibrillation. Although among of wild-type mice exhibited severe structural cartilage defects, these changes were not observed in agematched Bach1-/-mice. Histological scores indicated that Bach1-/-mice were significantly decreased in the severity of the OA-like changes. The level of microtubule-associated protein 1 light chain 3 (LC3), a main marker of autophagy, was increased in articular cartilage of Bach1-/-mice compared with wild-type mice. The rate of apoptotic chondrocytes in Bach 1-/-mice was lower than that of wild-type mice. Conclusions: Bach1-/-mice reduces the severity of age-related OA-like changes by activation of autophagy and anti-apoptosis. The maintenance of HO-1 expression may play an important role in a protective effect or homeostasis in joints. These results suggest that autophagy via HO-1 is a novel mechanism in OA prevention. The inducer of HO-1 may be an effective therapeutic molecule for OA prevention. Purpose: To assess the consequences of increased EGFR signalling specifically in cartilage by removing negative regulation via MIG-6 using a transgenic in vivo mouse KO model. Methods: MIG-6 was selectively knocked out in cartilage using floxed transgenic mice (MIG-6 fl/fl ) by the Col2a1 driven expression of Cre (Col2-Cre +/-). Animals were kept on a normal diet and unregulated activity levels. Littermate matched controls were used in all experiments. Male and female mice were aged up to one year to assess spontaneous development of OA and joint deformation. Behavioural changes indicative of joint pain and disability were assessed through gait analysis and grip strength measurement. Evaluation of bone density and structural abnormalities in articular joints was accomplished through microCT scanning and histological staining. OA severity was scored using a modified OARSI scoring system on safranin O/fast green stained sections of knee, ankle and elbow joints. Molecular changes in joint tissues were also examined by immunohistochemistry. ) controls did not show evidence of joint deformity by visual inspection or microCT scans. KO, HET and WT animals were not significantly different in size or weight. Conclusions: Negative regulation of EGFR signalling in Col2 expressing tissues by MIG-6 is essential for management of normal joint morphology and may be involved in the regulation of tissue calcification. MIG-6 is a promising molecule for studies evaluating the underlying causes of spontaneous OA and joint deformation, and may be a viable target for therapeutic interventions in OA. Purpose: Inflammation is integral to cartilage damage and bone erosion observed in joints afflicted with osteoarthritis (OA). We have earlier reported that physiologic levels of exercise are anti-inflammatory and suppress local inflammation in joints in experimental models of OA in vivo. The abrogation of pro-inflammatory signals by mechanical stimulation is mediated by suppression of NF-kB activity. Here we examined whether the observed effects of physiological levels of exercise are mediated via its local or systemic actions on inflammation. Methods: All protocols were preapproved by the Institutional Animal Care and Use Committee at OSU. Transgenic BALBc female mice (12-14 wks old) containing firefly luciferase cDNA in NF-kB response elements (NFkB-RE-luc mice; Caliper Life Sciences, MA) were used to study transcriptional regulation of the NF-kB gene to examine the effects of exercise (treadmill walking at 8 M/min) on inflammation. Inflammation was triggered by injection of lipopolysaccharide (LPS; 1 mg/gm body weight) or IL-1b (10 -50 ng/30 g body weight) in the right ankle of mice. Mice received following treatments, (i) no treatment (ii) exercise alone, (iii) LPS injection alone, (iv) pre-exercised for 7 days prior to induction of inflammation, (v) exercised only post induction of inflammation, or (vi) exercised pre and post induction of inflammation. Activation of NF-kB was assessed 2 hrs, 24 hrs, 48 hrs or 5 days post induction of inflammation by examining luciferase activity by digital imaging (IVIS 100). The induction of proinflammatory cytokines in the serum samples of the same mice was assessed by Multiplex ELISA assays (Biorad Labs, CA). Results: Control NFkB-RE-luc mice and those exposed to exercise alone did not exhibit significant NF-kB activation. LPS injection in right ankle provoked a systemic and local inflammatory response that was 6-8 fold greater within 2 hours of LPS administration. Mice exposed to exercise 7 days prior to LPS injection showed a significant systemic inhibition of LPS-induced NF-kB activation. However, mice exposed to exercise following LPS injection showed more than 90% suppression of NF-kB activation. These observations indicated that exercise is an important systemic inhibitor of inflammation and its actions are mediated via suppression of NF-kB activity (Figure 1 ). Further analysis of NF-kB activation revealed that LPS activated NF-kB predominately in axillary and inguinal lymph nodes, spleen and mesentery. Examination of individual lymph nodes showed that exercise was effective in suppressing LPS-induced NF-kB activation in all of these lymph nodes and the site of injection. Further immunofluorescence analysis of NF-kB in all of these tissue confirmed that exercise inhibited NF-kB nuclear translocation and its synthesis. To gain molecular insight into the signaling affected by inactivation of NF-kB, we assessed the cytokine levels in the serum levels that follow NF-kB activation. Assessment of major pro-inflammatory cytokines IL1b, TNF-a, IL-6, IL-17, IL-12 and IL-8 all showed up-regulation by LPS, whereas pre-exercise and post-exercise both effectively suppressed proinflammatory cytokine induction. More importantly, the suppressive effects of post-exercise were more dramatic than pre-exercise. The above findings prompted us to examine whether the anti-inflammatory effects of exercise are sustained and for how long. In these experiments mice were either exercised every day or only for one day post LPS administration. Mice exposed to exercise every day demonstrated sustained suppression of NF-kB activation. However, the suppressive effects of exercise were transient, lasting only 24 h following exercise. Conclusions: The findings suggest that exercise may not only suppress local inflammation of the joints, but its effects may also be systemic through global inhibition of NF-kB activation in leukocytes following acute inflammation. 
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FOCAL CHANGES IN TIBIAL BONE STRUCTURE AND OSTEOCYTE INTEGRITY IN A MOUSE SURGICAL MODEL OF OSTEOARTHRITIS
